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is the demotion of the “Section Dromiacca”
which has dominated considerations on thc
origin and evolution of the Mesozoic Brach-
yura for more than a century. Guinot recog-
niscs threc scctions: the Podotremata, Hetero-
tremata and Thoracotremata, named accord-
ing to the position of the gonopores. This 100ks
rather like a single-character classification to
which T objected (Glaessner 1969) when the
peditreme-sternitreme  distinction  (Bouvier
1897) was used by Gordon (1963) to remove
the former group from the Brachyura. How-
ever, Guinot (1978) has amply demonstrated
that it is a distinction by grades, the use of
which she finds incvitable for taxa of high
rank while following to some extent “pré-
occupations d’ordre cladistique” for lower-rank
taxa. This taxonomic innovation involves
recognition of two subsections of thc Podotre-
mata, the Dromiacea and the Archacobrach-
yura. The former comprise the Superfamilics
Homolodromioidea and Dromioidea, the latter
the Homoloidea, Raninoidea and Tymoloidea.
This classification is significant for the present
investigation. There is ample morphological
evidence for close links between the Tymo-
loidea and the Homoloidea., The Dromioidea
(Familics Dromiidae and Dynomenidae) have
taken a different evolutionary path. With
reference to the descriptions and discussions
which follow, it is sufficient to note here that
Homolopsis and Torynomma (with related
genera) are morphologically close and, as
Wright & Collins (1972) have indicated.
appear to have had Prosopidae, hence Homo-
lodromioidea, as ancestors in Jurassic time.
The Dromioidea differ significantly from this
group in many morphological, cmbryological
and ethological characters. For the question
of the evolution and systematic position of the
Raninoidea there is no significant new material
under discussion here (see Forster 1968,
Stev€ic 1973). I had previously (Glaessner
1969) assigned the Tymolinae to the Dorip-
pidae, following the latest comprehensive clas-
sification available at that time (Balss 1957).
This is now unnecessary and unacceptablc,
since Guinot’s work has shown that the oxy-
stomatous condition (which has to do with the
direction of the inhalent and exhalent currents
of water under the carapace) was reached
independently by very different groups of
crabs. Thus there is no justification for
retaining the artificial taxon Oxystomata.
With this demonstration most of the major
classification of the Brachyura, of long stand-

ing but often questioned, had to be abandoned.
The origin of all or some of the older Hetero-
tremata (Dorippoidea, Calappoidea, Cory-
stoidea (=Cancriformia), Portunoidea and
(questionably) Xanthoidea (sce Wright &
Collins 1972) from Crctaceous Tymoloidea or
their ancestors is possible or even probable,
but these investigations would lead beyond the
limits set by the matcrial here described.

Summary of stratigraphic distribution
(New Zealand species marked with asterisk)
Upper Albian: Oownoton woodsi, Homolopsis
etheridgei, *Hemioon novozelandicum, Diora-
tiopus salebrosus.

Lower Ccnomanian: Notopocorystes (Creta-
coraning) exiguus,

Upper Cenomantan: Homolopsis spinulosa, D.
sp.

Upper Cenomanian to Lower Turonian: Tory-
nomma (Paratorynomina) dentatum.
Campanian-Maastrichtian: *Torynomma (T.)
flemingi, *Eodorippe spedeni.

Middle to Upper Eoccne: *Lyreidus waita-

kiensis.
Upper Eoccne: *Ranilia pororariensis, *Rla-
chiosoma  granulifera, *Pororaria eocenia,

Panopeus whittenensis.

Remarks on palacobiogeography

While we know only a small sample of the
Brachyura of the Cretaceous and Eocenc of
Australia and New Zealand, theoretical con-
clusions are unwarranted. It is worth noting
that known relations are dominantly with

Europcan genera. Homolopsis, Notopoco-
rystes  (which is almost cosmopolitan),
Hemioon, Dioratiopus, Rhachiosoma and

Panopeus (whieh is also Atlantic) are well
known from Europe. As far as the Austra-
lasian region is concerned, the origin of these
genera can be considered as Tethyan. Tory-
nomma has its range extended from Queens-
land to the north of Australia in the
Cenomanian, and to New Zealand in the
Campanian-Maastrichtian. Its close relative
Dioratiopuns, a genus shown to include many
European specics, is recorded, in addition to
Quecnsland, from northcrn South Australia
and from Melville Island north of Darwin.
The undescribed macruran and thalassinacean
decapods from the Ccnomanian of the island
(Paraclytia, Hoploparia, Traclysoma and
Protocallianassa) are wcll known from the
European Upper Crctaccous. The Tethyan
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shape of the carapace appcars to be of slightly
more generalised raninid type than in the
Miocene and living species which are
anteriorly more sharply narrowed and strongly
elongated.

Family Torynommidae nov. fam.

The genus Torynomma was originally placed
in the family “Prosoponidae” (recte Prosopi-
dae), together with Dioratiopus (Woods 1953,
p. 52). These genera have hardly more than a
few primitive (plesiomorphic) characters in
common with the Prosopidae but they do not
have any of the distinctive, diverse develop-
ments of shape of the carapace and rostrum
or thc dominance of the transverse carapace
grooves which characterise this family, The
placing of Torynomma, Dioratiopus and other
extinct genera in the subfamily Tymolinae
Alcock, 1896, as proposed by Glaessner
(1969) is considered inappropriate by Wright
& Collins (1972). Concerning the placing of
the Tymolinac in the Dorippidac, Gordon
(1963, p.56) stated: “Certainly the so-called
Tymolinac with sternal furrews and coxal
genital pores should not be placed in the same
family as the dorippids without sternal furrows
and with the genital openings of the female
sternal”. I rejected (Glaessner 1969, p.R440)
Gordon’s further conelusion that it scems
logieal to exclude all peditreme crabs “from
the Brachyura, restricting the term to the vast
majority of erabs with the female genital
openings sternal”, 1 noted that thc Dromiacea,
Raninidae and Tymolinea which have coxal
female gonopores are “exceptional” and that
their separation “‘on the basis of an obviously
primitive character is an extreme application
of ‘horizontal classification’ which is not
aceeptable. particularly as the steps in the
evolution from the primitive peditreme to the
advanecd stcrnitreme condition have not yet
been studied on fossil material”. Henee 1 fol-
lowed the earlier systematists and Balss (1957)
who placed the Tymolinac in the family
Dorippidae. Guinot’s work (1977, 1978) has
now removed the traditional major subdivi-
sions of the Brachyura such as the Oxystomata,
which had heen hampering the development
of svstematies in this group since the middle
of the last century. It showed that Gordon
had been remarkably far-sighted in recognising
the peditreme-sternitreme evolutionary transi-
tion as a fundamental change which ean
provide a firmer basis for the major elassifi-
cation of the Brachyura than the diagnostic
characters of the traditional major taxa. How-
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cver, this reelassification also rejected Gordon's
“logical conclusion™ that the peditreme crabs
arc not Brachyura. The steps in the evolution
from the peditreme to the sternitreme grade
(Guinot’s Sections Podotremata and Hctero-
tremata) are now better documented both in
living and in fossil forms including those
described or rcconsidered here. Earlier
erroncous classifieations on family and sub-
family level (Balss, Glaessner) must now be
corrected in the light of these data. However,
they are still incomplete as far as palaconto-
logical material is concerncd,

Wright & Collins (1972) assigned to the
family Cymonomidae (erroneously ascribed
to lhlc 1916 but actually named by Bouvier
1897 as Cymonomae) the fossil genera
Glaessneria Wright & Collins, 1972 (re-named
Glaessnerella in 1975) and Dioratiopus J. T.
Woods, 1953, considering them as “closely
allied”. 1t will be shown below that they are
synonymous. Also included was Mitliracites
Gould, 1859, but Withersella Wright & Collins,
1972 and Binkliorstia Noetling, 1881 were
omitted and rather unconvincingly placed in
the Carcincretidac. The fossil genera included
by Wright & Collins range from Lower Aptian
to Cenomanian; Binkhorstia is Maastrichtian.
I have included in the subfamily Tymolinae
the Upper Eoeene Falconoplax Van Straclen,
1933. Its sternum is flat and wide, with a deep
abdominal depression and well marked sternal
grooves hctween sternites 4-8 and a deep
furrow in the anterior portion of sternite 8 of
the female. On the eriteria used by Guinot
for suprageneric taxa it would seem neecessary
to exclude this genus. The Tymoloidca, accord-
ing to Guinot (1978) with onc family Tymo-
lidae, comprise 2 subfamilies Tymolinae
Aleoeck, 1896 and Cymonominac Bouvier,
1897, in which the living genera Cymopolus
A. Milne Edwards, 1880 and Cymonomus A.
Milne Edwards, 1880 are included. They have
a square, rugose, granulate or spinose eara-
pace, a narrow, triangular, pointed rostrum,
rcduced eyes or fixed eyestalks without
cornea, in addition to other characters which
arc not diseerned in fossils. They live in
deeper water, from 134 to 1269 m (IThle 1916)
and some are abyssal. It seems undesirable to
attach a varied and widely distributed group
of shallow-water erabs with a spatulate ros-
trum, large, apparently normal eyes and a
tymoline sternum to a minor group of small
deep-water crabs which, as we shall see, are
not their only descendants. 1 propose to
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Fig. 12, Dwratiopus salebrosus Woods. Artificial cast of carapace of specimen P 22933. x2.

Fig. 13. Eodorippe spedeni nav. sp. x2.
Fig. 14. Rhachiosoma granuliferum (Glaessner). x1.
Fig. 15, 15a. Pororaria eocenica nov. sp. Holotype, 15—dorsal view, 15a—frontal view. x2.

Fig. 16. Pororaria eocenica nov, sp. Paratype DC 361, x2.
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Fig. 14A. Rachiosomu granuliferiun (Glaessner), Diagrammalic reconstruction of carapace.
Fig, 20. Torynomma (Paratorynomma) dentatum nov. sp. Paratype P 22936, sternum and appenduges,
showing lip of mandible, busal parts of Mx3, P 1-3; right sidc reconstructed in outline.

Fig. 21, Dioratiopus sp. Carapuace reconstructed.

gested the investigation of specimens from
New Zealand and assisted with information,

Material: One specimen, N.Z.G.S., AR 675,
Collected by Mrs 1. Willen.

Locality: Stream boulders from bed of
Mangahouanga Stream, a tributary of the Tc
Hoe River, from between bridge and waterfall.
Loc. No. N 104/f 909, Grid ref. N 104/
261088.

Age: Campanian-Maastrichtian  (Pripauan-
Haumurian).

Preservation: Carapace showing  dorsal
aspect and left flank almost completely pre-
served, with fragments of shell adhering to
surface of internal and partially preserved
external mould.

Descriptiou: Shell thin, carapace transverscly
oval in outline, very moderately convex longi-
tudinally and transverscly, Greatest width
across mesobranchial and cardiac lobes, Ros-
trum long and narrow, spatulatc, pointing
forward; small granules on each side of its
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but otherwise smooth. Walking legs preserved
as scattered fragments which are thin and long.

Svstematic position: In the absence of com-
plete pereiopods and of the sternum it is diffi-
cult to rcach a definite conclusion about the
assignment of this new genus to an existing
higher taxon. It resembles the less advanced
Portunidae such as some Carcininae (Necto-
carcinus, Carcinus) in the general shape of
the carapace and in some characters of its
fronto-orbital region. Nectocarcinus shows a
similar transition from anterolateral teeth to
groups of spiny granules. The chelipeds are
also similar. Thin, long legs do not occur in
Carcininae and the lobes of the posterior half
of the carapace are different, There are also
resemblances with Atelecyclidae among the
Corystoidea but the relevant details of the
fronto-orbital region are not well enough pre-
served in the genus to allow a definite
conclusion about portunoid or corystoid
affinities; the configuration of the postero-
lateral portion of the carapace does not favour
the latter but the chelae are cancroid. A
similarity of the carapace with that of Avitel-
messus Rathbun does not apply to its median
portion which shows a corystoid pattern.
Avitelmessus is very close to Dakoticancer.
As Guinot (1978) remarked, these genera
should not be assigned to thc Dromiacea.
Whether Pororaria is related to Corystoidea
or Portunoidea remains to be elucidated. Until
further evidence is found, the new genus is
tentatively placed in the superfamily Por-
tunoidea.

Family Panopeidae
Panopeus H. Milne Edwards, 1843
Type species P. herbsti H. Milne Edwards

Panopeus whittenensis nov, sp.
FIGS 17-19

Material: More or less complcte carapaces,
chelae, fingers, and fragments of legs. Holo-
type P22935, paratypes P22938, 22939,
22946-22950.

Localities: Whitten Bluff, S of Christies
Beach, 28 km SSW of Adelaide (type locality
and most common occurrence). Also from

Fig, 17. Panopeus whittenensis nov. sp. Holotype,
x3. Posterolateral margins restored.

Fig. 18. Panopeus whittenensis nov. sp. Paratype
P 22938, x2.

Fig. 19. Panopeus whittenensis nov. sp. Right
chela, specimen P 22939, x2.
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Fig. 22. Adaptive radiation of the Brachyura.
Superfamilies (and lower taxa marked with *):
poidea, COR Corystoidea, POR Portunoidea,

LEU Leucosioidea, MAJ Majoidea, PAR Partheno-
DOR Dorippoidea, CARC* Carcineretidae, TYM

Tymoloidea, RAN Raninoidea, ORI* Orithyidae, CAL* Calappidac, NEC* Necrocarcininae, HOM

Homoloidea, H/DR Homolodromioidea, DROM

* Dromiidae, DY N#* Dynomenidae, XAN Xanthoi-

dea, GEC Gecarcinoidea, GRAP Grapsoidea, PIN Pinnotheroidea, HEX Hexapodoidea, OC Ocypo-
doidea. Geochronometric (in million years, my) and stratigraphic scales at left. N Neogene,

P Palaeogene, UC Upper Cretaceous, LC Lower
LJ Lower Jurassic, Note that top of Paleocene i

Cretaceous, UJ Upper Jurassic, MJ Middle Jurassic,
s shown within Palaecogene, and Albian and Ceno-

manian are marked below and above line dividing Cretaceous. Dotted lines mark the three periods

of major diversification of the Brachyura.

Raninidae, adapted to burrowing and remained
at the podotrematous grade. The discovery of
Eodorippe strongly suggests a Latc Cretaceous
origination of the hcterotrematous Dorippidae
from Tymoloidea, as forescen by Bouvier. This
is still subject to confirmation by more com-
plcte material.

The origins of the remaining Heterotrcmata
are still unknown, probably diverse, and dated
mostly Late Crctaceous to Early Tertiary.
Wright & Collins (1972) conclude that the
Xanthidae were derived from Dynomenidac
in Late Jurasic-Early Cretaceous time. This
derivation cannot apply to other Heterotre-
mata which show no signs of origination from
Dromiacea or indeed of pre-Tertiary existence.
It is possible that further studies of Pororaria
may clarify relations with or between Por-
tunoidca and/or Corystoidca (a prior synonym
of Cancriformia). Some members of these
two superfamilics show a dichotomy between

habits and adaptations for swimming (as in
Portunus) as opposcd to burrowing (as in
Corystes). The portunoid adaptations for
swimming do not scem to be dcrived from but
rather hetcrochronously convergent to those of
the Carcinerctidae. The burrowing habit of the
Corystidae is generally considered as a con-
vergent or possibly parallel adaptation com-
parcd with that of the Raninidac. The origins
of thc Leucosiidea and Majidea remain
obscure; their adaptations diverge distinctively
from those of any other group of crabs.

The Thoracotremata, at the highest grade,
include the land crabs and various successful
strand dwellers with a variety of habits, They
resemble the Xanthoidea more than other
Hetcrotremata but their origin, in the Late
Cretaccous or Early Tertiary, is cryptic.

As in all phylogenies, many questions
remain, but new material, particularly of
Mesozoic and Early Tertiary age, can now be
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Postscript

Via Boada (1980) reviewed the evolution of the
Ocypodoidea, tracing their origin to the Creta-
ceous genera Ophthalmoplax and Archaeopus. 1
had previously (Glaessner 1969) referred the first
to the Carcineretidae and the second, doubtfully,
to the Palicidae. Subject to further studies, Via’s
views suggest interesting possibilities of exploring
evolutionary links between Ocypodoidea, certain
Dorippoidea, and Carcineretidae. When 1 received

his new data it became possible to identify a
Middle to Late Eocene crab from a limestone core
from the Ashmore Reef No. 1 Bore off the NW
coast of Australia (sent to me in 1968 by Dr P. J.
Coleman and the Burmah Oil Company) as at
least very close to Retropluma as described from
rocks of similar age in Spain, It lives now in deep
water in the Indian Ocean.



